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of the Vertebrata. 

Pesoblast of the Vertebrata.t-Dr. 0. Hertwig here gives the 
first part of his full account of his studies on this subject, the pre- 
liminary notice of which we have already noted.: He points out 
that the object is to confixm the view enunciated by his brother and 
himself in their tract on the ccelom theory, in which they urged that 
the middle layer of the Craniota arose,just as in the Chaetognatha, the 
Brachiopoda, and in ~ h ~ h i O s u 8 ,  from the epithelium of the archenteron. 
The present part deals with holoblastic ova, the first example of which 
is Triton tceniatus, a form admirably adapted for embryological inves- 
tigation, especially when the ova are artificially fertilized ; as the 
spermatozoa of this form live with difficulty in water, the author re- 
commends their being transferred to 1 per cent. salt solution, to the 
serum of the body-cavity, or to dilute aqueous humour. After a full 
description of his method Dr. Hertwig proceeds to divide the history 
of the development of the germinal layers into four periods. 

In  the first of these we have the formation of the blastula and 
gastrula ; in the latter there appear at some distance from the vege- 
tative pole a small pit, which is the first sign of the commencing in- 
vagination, and at the sides of the vegetative pole, and a little later, 
a horseshoe-shaped groove-the mouth of the gastrula ; the gastrula 
soon becomes bilaterally symmetrical, and the yolk takes up a ventral 
position. During the whole of this period there is a continuous and 
considerable superficial increase of the cell-membrane of the blastula ; 
this is either effected by the growth and extension of the animal cells, 
or by the increase and extension of the yolk-cells. 

* The Society are not to be considered as responsible for the views of the 
authors of the papers referred to, nor for the manner in which those views 
may he expressed, the main object of this part of the Journal being to present a 
summary of the papers as actuatly published, so as to provide the Fellows with 
a guide to the additions made from time to time to the Library. Objections and 
corrections should therefore, for the most part, be addressed to the authors. 
(The Society are not intended to be denoted by the editorial " we.") 

t Jen. Zeitschr. f. Naturwiss., xv. (1881) pp. 286-340 (4 pls.). 
$ Ante, p. 575. 



874 SUMMARY OF CURRENT RESEARCHES R ~ A T I N G  TO 

Before the completion of the gastrula-stage certain changes have 
taken place in the region of the blastopore, which are connected with 
the formation of the mesoblast ; the blastopore loses its rounded form 
and becomes a narrow and deep cleft, which lies in  the long axis of 
the embryo. On the surface of the egg there appear three grooves ; 
on either side two semilunar grooves gradually increase till they 
unite ventrally with one another. I n  front of the blastopore the 
surface of the egg is depressed to form a small groove which lies in  
thc long axis of the egg, and corresponds to the primitive groove of 
the Amniotic Vertebrates. A study of the sections made during this 
period has convinccd the author that the mesohlast-stripes always 
arisc in  the form of at least two-cell layers, one of which passes into 
the chorda-endoblast and the other into the enteric-endoblast. No 
elements are given off' from the endoblast, for this, even in the gastrula- 
stage, forms a singlc laycr of cylindrical cells. The  mesoblast docs 
not arise in  the form of isolated cell-aggregates, but as two masscs 
of conncctcd cclls; these bands first appear in  the region of the 
blastoporc and on either s ick  of tho chorda-cndoblast, whencc they 
gradually cxtend over the surface of the egg, and, uniting, scparate 
thc two primary germinal layers. This layer owes its origin to a 
paired outgrowth of the cndoblast, which commences to be formed 
bcforc tlic gastrula-stage is complctcd ; and, i n  short, we see that i n  
the triton, as in thc other groups previously cited, the archcntcron is 
by two folds broken up into a central space, which forms tlic per- 
manent cntcron, nnd into two lateral divcrticula or body-sacs. 

Tlic tliird period is characterized by the formation of the chorda 
dorsalis and the scparation of the tn  o mesoblast-sacs from the primary 
cndoblast. 

Tlic fourth period of tlic development of the mesoblast is chnrac- 
tcrizcd by thc formation and gronth of tho primitivc vertebrx! and 
the diffcrcntiation of the musculature of the body. The  former 
sliows that thcrc is a vcry intimate connection bctmeen the closure 
of the cntcron on its dorsal surface, the separation of the two mesoblast- 
sacs from tlic endoblast, and tlic development of the chorda dorsalis 
from the chorda-cndoblast. I n  the latter the two celom-sacs, by n 
process of successive foldings, give rise to the primitivc vertcbra: ; this 
comrncnees in the cervical and gradually cxtcnds to  thc caudal region. 
Tlic epithelial wall of the c d o m  gives rise to transverse folds, and the 
succcssivc diverticula thus formed communicate for some time with 
tlic sac of the ccclom ; later on, these divcrticula become completely 
shut off, and then form saccules on either side of the notochord ; i n  
otlicr words, these primitive cavities are parts cut off from tho primary 
cutlom. 

Experiments on the Origin of the Difference between the 
Sexes.*-Dr. G. Born's experiments were made on the brown grass- 
frog, ova being artificially fertilized and placed in twenty-one distinct 

Uf. Kosmos, viii. (1851) 
lyi, ( L X  

* Ihc~laui  r arLtliclic Zcitschr.. 1581, No. 3 & fall. 
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roomy aquaria. In  five of the vessels the brood consisted entirely of 
females ; in six more the proportion of the same sex was from 91.5 to  
96 per cent. In  but two aquaria was any considerable number of males 
produced, vie. 13 per cent. in  the one, and 28 per cent. in  the other ; 
whereas in nature the number of males is about the same a8 that of 
females. T h e  cause of this phenomenon appears to be that artificial 
conditions tend, by the smaller quantity of food thus supplied, t o  
favour the development of the weaker sex, which thus predominated ; 
this vicm is enforccd by the circumstance that the aquarium in which the 
greatest number of males was produced, had been accidentally inundated 
with muddy water, which probably contained a large amount of nutri- 
ment in  the form of minute organisms, such as Rotifcra, Infusoria, 
and A l p ,  by which encouragement was given to the development of 
the stronger sex. This  result is the converse of that arrived at by 
Prof. Hoffmann, of Giessen, who found that dcficiency of nourish- 
ment resulted, in the case of plants, in the production of an excess of 
males. 

Cochlea of the Monotremata.*-Dr. Urban Pritchard has been 
enabled to  extend his investigations into the minute structure of this 
organ by an examination of Ornithorhynchus platypus. The cochlea 
is a somewhat curved tube, about 4 inch in length, and do inch in 
diameter ; when compared with that of typical Nammals and of Birds 
we find that it has much morc resemblance to the latter. Thus the 
cochlea of both Duckbill and Bird consist of curved tuhcs, cnlargcd 
a t  their antcrior extremities, with not much difference throughout 
except nt their apex. On the other hand, when we come to examine 
thc interior i ts  agrccment with the Mammalian type is well marked; 
the chief differences appear to be that in  Platypus tho scala ucstibuli 
is throughout largcr than thc scaln iympani, whereas i n  the typical 
Mammal tho two arc, for the most part, much of the same size. In  
the membranc of Rcissner thc epithelial cells arc thiclccr than in the 
typical cochlea, but there is, in  addition, another point of difference 
in the prcscnce of “ blood-vessels running across thc membrane from 
laminn to ligament, forming here and there convoluted knots ;” thcse 
seem to hnvc never yct bccn observed. The organ of Corti has much the 
usual characters, but the rods stand more upright, and the extremities 
arc not so wcll developed. T h e  author has not been able ‘‘ to make 
even an approximate calculation of the number of rods or bristle 
cells, bnt there must be a much fewcr number of these in  thc duck- 
bill’s cochlea than in  that of the ordinary mammal.” The presenco of 
B Iagcna at  the end of the Monotrematous cochlea is a curious point, 
which, while showing a resemblance to the Bird is, as thc author 
reminds us, “ a  link betmeen the cochlea of thc higher and lower 
Vertebrates, and not mcrely between that of the Mammal and Bird.” 

On thc whole. then, the organ of Corti is not nearly so extensive 
as in typical Mammals, and the various minutc structures of which it 
is madc up, do not scem t o  be so well developed. 

* Phil. Trans. clxxii. (1SS1) pp. 267-82 (1 pl.). 
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Balfour’s Comparative Embryology.*-It is impossible to speak 
too highly of this book, now completed by the issue of the second 
volume. Students of embryology will no longer have to depend upon 
unearthing the various papers relating to the subject from the scat- 
tered pages of a mass of periodical literature, but have now for the first 
time ready to hand an invaluable guide to all the researches of embry- 
ologists throughout the world. These have been summarized, syste- 
matically arranged, and worked up into a connected whole, with the 
addition throughout of the author’s own original observations, at an 
expenditure of labour unsurpassed in any zoological work of recent 
times. The Invertebrata are dealt with in the first volume and the 
Vertebrata in the second ; and besides numerous figures there is a 
copious classified bibliography which is of very great practical value. 

B. INVERTEBRATA. 
Mollusca. 

Vessels of the Ink-bag of Cepha1opoda.t --Continuing his re- 
searches on the ink-bag of the Cephalopoda,$ P. Girod proceeds to 
consider its vascular supply. The arteries are derived from the 
anterior aorta, the veins from the ‘‘ large vein.” I n  Sepia ofieinalis, 
which fairly represents the condition of this system in the whole 
group, the anterior aorta sends out, from a point only 1 mm. from its 
origin, an artery, the artery of the gland, which dips downwards, runs 
along the upper side of the bag, and at 10 mm. from its lower end 
divides into five or six vessels, which enter its wall and break up in 
the trabeculs of the ink-gland. An intestinal branch and a number 
of twigs supplying the posterior surface of the sac are given off by 
the artery of the gland before it sinks into the wall. After sending out 
this vessel the anterior aorta, in passing the front wall of the sac, 
sends out another branch, the artery of the wall, which covers the wall 
of the sac with its ramifications, then ascends, sending four branches 
to the vesicle or excretory sac, and numerous other ones to the duct, 
the rectum, and the anus. The supply of the vesicle is thus quite 
distinct from that of the ink-gland. 

There are two sets of veins; the deeper ones take the blood from 
the internal coat of the bag and of the gland, and unite to form 
the vein of the gland which becomes attached to the artery of the 
gland ; the second set, or veins of the wall, arise from the surface of 
the vesicle and duct, in the former case proceeding to join a larger 
vein on the right, in the latter to behave similarly on the left. 

The ultimate ends of the two sets of vessels show different modes 
of distribution in different genera, but in all the chief stem or its 
branches penetrate the trabeculs, and break up in the limiting mem- 
brane of the gland. The main part of the capillary system lies within 

* Bslfour, F. M., ‘ A Treatise on Comparative Embryology.’ Vol. I., xi, 492 
and xxii pp. and 275 figs.; Vol. IL, xi, 655 and xxii pp. and 429 figs. (8v0, 
Mwmillan. 1880-1.) 

t Comptes Itendus, xcii. (1881) pp. 1241-3. 
f Sce this Journal, ante, pp. 227 and 586. 
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the trabecnlaj ; the arterial vessels are twisted, and wrapped round 
each other and the venules, while the latter are, on the contrary, 
straight ; a capillary network with very narrow meshes immediately 
underlies the epithelium. 

Chemical Composition of the Ink of Cepha1opoda."-The same 
author here adds to his observations on the ink-bag an account of the 
composition of the ink of Sepia oflcinalis. I t  is odourless, slightly 
saline in taste, alkaline in reaction. Under the Microscope i t  is seen 
to contain a number of minute corpuscles floating in transparent serum, 
and manifesting Brownian movements when placed in fresh water. 
Of 100 parts of ink, the constituents are :- 

Water . . . . . . . . . . . . . . . . . .  60 parts. 
Mineral substances . . . . . . . . . . . .  8.613 ,, 
Insoluble organic substances . . . . . . . .  30.536 ,, 
Extractive matters . . . . . . . . . . . .  0.851 ,, 

The mineral substances, as determined after calcining, include 
cdcium, magnesium, sodium, potassium, iron, and the acids, carbonic, 
sulphuric, and hydrochloric acid, the absence of phosphoric acid being 
noteworthy. After drying the ink, treating i t  first with alcohol, then 
with ether, then with glacial acetic acid, subsequently washing and 
leaving for some time under the action of alkaline carbonate of potash, 
and again washing and digesting with hydrochloric acid, the extrac- 
tive, albuminous, and mineral matters and the mucin were removed, 
and a homogeneous black powder with a greenish metallic lustre 
remained, insoluble in water, alcohol, ether, the alkalies, and the acids 
(nitric acid, however, yields a mahogany-coloured solution, with 
evolution of reddish vapours) ; it is bleached by chloride of lime and 
chlorinated water. Acids and alkalies cause a kind of precipitation of 
the suspended particles of pigment ; i t  gives off ammonia when heated 
in presence of soda-lime ; i t  contains carbon, hydrogen, and nitrogen 
in the groportions:-C = 53.6  to 53.9, H = 4 and a fraction, 
N = 8.6 to 8 . 8 ;  results which agree closely with those of Heintz 
and others. 

Development of Neritina fluviati1is.t-F. Blochmann gives an 
account of the earlier stages in the history of this Fresh-water Proso- 
branch, which resembles the marine forms in having a large number 
of eggs laid in one cocoon ; these cocoons are not, however, connected 
together. In  its cleavage state i t  presents much the same characters 
as other Gastropods, but i t  is distinguished by the extraordinary regu- 
larity of its separate stages. The first four equal blastomeres give 
rise at the animal pole to the ectoderm, and from one of them there 
is separated off a large cell, which, itself dividing, gives origin to the 
mesodermal bands. The three other cells give off cells which by 
dividing go to form the enteron; the first four cells, richly laden 
with protolecithin, long rctain their original form and position, and at 
last give rise to  the liver. The author points out that there is here, 

* Coruptes Rendus, xciii. (1881) pp. 96-9. 
t Zeitschr. f. wiss. Zool., xxxvi. (1581) pp. 125-74 (3 pls.). 
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as is so frequently thc case with the Gastropoda, a holoblastic egg; 
the peculiar characters of its first four cells recall, however, to  mind 
the meroblastic arrangement, and on the whole it would seem to be an 
interesting intermediate condition. 

After pointing out the striking rescrnblances exhibited by many 
Castropoda in the early history of their cctoderm, the author directs 
attention to thc fact that Hallez has described a very similar process 
in the Turbellaria. The bilateral cheracter of the development of the 
mesoderm is insisted on, and its occurrence in allies is also noted. 
The closure of the blastopore, and the later development of the mouth 
a t  thc same point, was observed. The gastrula itself is formed 
by cpiboly, in its essential characters, but on the other hand it pre- 
scnts some apl)roacli to thc ernbolic method. It is true that the 
cctoderm grows around the whole of the egg; but it is just as true 
that tlic cndoclcrmel cclls arc buddcil off in a manncr which can only 
be rcgardcd as a modified process of invagination. The absence of 
a clctLvage-cavity is an cpibolic fcaturc ; and so it follows that FZLSICS, 
Noritinn, mid Nntica present a series of intermcdintc forms leading to 
the well-marlied emboly of Pnludinn;  and we have in the Proso- 
branchieta an intermediate condition between the Ptcropoda, whosc 
gastrula is always formed by epiboly, and the Pulmonuta and Hetero- 
poda, whcrc thc typical method is by cmboly. 

Tho early appearance in Neritina of some organs, and especially 
of the velum, is regardcd as being aualogous to the facts which have 
been rcportcd of the marinc Prosobranchs ; the cclls which become 
grouped around the animal polc are possibly those which bccome the 
velar cells. Both in Planorbis and in Neritina two kinds of cells can 
be madc out in the wall of the archenteron; some are richly laden 
with protolecithin, whilc others are free from this body, and have the 
appearance of mesodermal cells ; some similar characters have been 
noted in the Pulmonata. 

Locomotor Organs of Cyclostoma elegans.*-In continuation of 
his rcscarches, Dr. H. Simroth deals here not only with the above 
form, but gives a general account of his studies on all the German 
Gastropods. 

With regard to the former, me find that, as comparcd with Paludina, 
it exhibits a marked concentration of the cells of the pedal nervous 
system in the two pedal ganglia; there are no peripheral commissures, 
but between the ganglia there is a second commissure, the presence 
of which can hardly be taken as an indication of anything but a 
metameric arrangement. I n  his second part, the author shows that 
thc elongation of the foot is effected by longitudinal muscles; in the 
prosobranchiata and Branchiopneusta the undulatory action is irre- 
gularly distributed over the whole foot ; the pedal nerves have only one 
branch in the foot. The Pulmonata are provided with a sympathetic 
plexus, and the undulatory movements exhibit a well-marked transversc 
arrangement. 

% Zeitschr. f. miss. Zool., xxxvi. (1881) pp. 1-68 (1 pl.). 



ZOOLOGY AND BOTANY, MICROSCOPY, ETC. 879 

Innervation of the Heart, and Influence of Poisons on Lamelli- 
branchiata. "-E. Yung commences by pointing out that the soft- 
ness of their tissues, the delicacy of the walls of their vessels, and 
the extreme reduction of their nervous system, are considerable ob- 
stacles to the study of the physiological processes of Lamellibranchs. 
He  describes the heart as being provided with fibres from the posterior 
or brancliial ganglia, which accelerate the cardiac movements by in- 
creasing the number of the pulsations. Electricity, applied directly to 
the heart, only produces a local effect ; the portion of muscle between 
the poles is arrcstcd in its contractions, but thc remaining mass of the 
heart continues to beat. No real change appearx to be effected by 
removing thc hcart from the intluence of the ccsophageal or the pedal 
ganglia ; elevation of temperature quickens its movements, up to 
40" C. ; fresh water somewhat rapidly kills them. Curare, when in R 
wcalr solution, alq'ears to have no efyect ; but when very strong, it slows, 
though without absolutely stopping, the movements of the animal ; 
it  moulcl seem to have no direct action on thc heart. Strychnine has 
but a tcmporary effect ; whatever be the dose, it only provokes some 
convulsivc movements in the muscles of the siphon and edge of the 
mantle, and never gives rise to any true tetanus. A feeble dose of 
nicotine acts as an irritant, a strong one kills ; under its influence the 
hcart increases considerably in volume. Digitalin only acts on the 
hcart when it is  brought into direct contact with it, and it then 
diminishes the number of pulsations. Upas antiar has, similarly, no 
action on the heart unless brought into direct contact with it, when it 
produces a paralysis. Sulphocyanide of potassium in a strong dose 
stops the heart in diastole, and completely kills it. Anodonta anatina, 
Solen ensis, and Mya arenaria, wcre the chief subjects of cxperiment. 

Molluscoida. 
Development of Doliolum. t- B. Ulianin, after describing the 

formation of the ovum of this little-known form of Tunicates, states 
that a delicate cuticular membrane is formed by the cells of the 
egg-follicle, which persist until the appearance of the fully formed 
Doliolum. Cleavage is at first regular and complete ; after a time it 
becomes irregular, and goes on much more rapidly on one than on 
the other side of the egg. Invagination was occasionally observed, 
but the author does not wish to speak definitely as to the mode of 
gastrulation. 

I n  thc next observed stage the larva had become provided with 
a tail ;  the exteuded envelope was seen to contain a sausage- 
shaped body, the greater part of which consists of a uniform cellular 
mass, the rudiment of the future nervous system. On either side 
of this mass there is a mesodermal plate which passes into the 
tail ; the axis of the latter is already occupied by the characteristic 
chorda-cells. At the anterior end of the body there is a small vesi- 
cular enlargement of the ectoderm, which is about to be converted 
into the provisional anterior ectodermal vesicle. As the tail in- 

* Comptes Rendus, xciii. (1881) pp. 562-4. 
t Zool. Anzeig., iv. (1881) pp. 473-6. 



880 SUMMARY OF CURRENT RESEARCHES RELATINO TO 

creases in length the larva takes on the form of a Cercariu; the 
mesodermal cells of the tail are converted into spindle-shaped muscle- 
cells, and the tail commences to exhibit its function as a locomotor 
organ ; at the same time the mesodermal plates of the body of the larva 
cxhibit metameric segmentation. At this stage the provisional anterior 
vesicle, which disappears as rapidly as it is formed, is developed. A 
second vesicle is formed somewhat later between the body and the 
tail ;  its development divides the mesoderm of the larva into two 
halves, one of which remains in the tail in the form of distinct muscle- 
cells, while the other forms metameric plates on either side of the 
body of the larva. During the whole time of its presence the tail 
appears to undergo no change. The nervous system which, up to this 
time, had extended throughout the whole length of the body, breaks 
up  into a hinder thinner and an anterior thicker part. The invagi- 
nation of the ectoderm, to form the egestive orifice, pushes the hinder 
part nearer to the long axis of the body, and this hinder part continues to 
diminish in size through all the later stages of development, till it is 
at last converted into the nerve which supplies the gill-lamell= and 
the nutrient canal, while the anterior and thicker part gives rise to a 
ganglion. 

The tactile cells are developed at a somewhat later period, and 
the so-called auditory organ is, later on, formed from a battery of 
the tactile cells. The gill-lamella is formed by the fusion of the 
anterior and posterior invaginations of the ectoderm, and the clefts 
begin to be formed before the muscular bands are completely differ- 
entiated. The rosette-shaped organ is formed by four outgrowths of 
the endoderm of the ventral surface, which are met by corresponding 
invaginations of the ectoderm ; the former, in course of time, becomes 
separated from the rest of the endoderm. The mesodermal plates 
give rise to muscles, and the heart, with the pericardium and blood- 
corpuscles. After dl the organs of Doliolum are more or less developed 
the tail begins to undergo atrophy ; muscular contractions bring 
about a closer apposition of the chorda-cells, the tail gets shorter, 
the ectodermal vesicle smaller, until at last all sign of the appendage 
completely disappears from without. Within, a cell-mass formed of 
chorda-cells, with smaller muscle-cells imbedded in it, and presenting 
a resemblance to the elaoblast of the Salpe, is for a short time present. 
When the tail disappears, the muscles begin to exhibit activity, and 
soon, the egg- covering disappearing, the larva is set free. 

Celleporae from the ‘ Challenger.’ *-Mr. Busk describes 27 
species of Celleporce believed to be new, collected by the ‘Chal- 
lengcr’ Expedition. The figures, which are of great importance 
in this difficult genus, will appear in the official Monograph of the 
‘ Challenger’ Bryozoa. One species was brought up from a depth 
of 2600 fathoms in the Australian region, and another from 1325 
fathoms in the South Pacific, but Mr. Busk says that, on the whole, 
the genus as represented in the present collection would appear to 
belong to comparatively shallow water. The author divides the 

* Journ. Linn. SOC. (Zool.) xv. (1881) pp. 341-56 (4 figs.); ib. pp. 357-62 
( 2  PIX. and 7 figs,). 
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Celleporce into Holostomatous, viz. those in which the orifice is not 
sinuated or notched, and the Schizostomatous, viz. those in which 
the orifice is notched or sinuated in front. 

A very important supplementary paper is added, in consequence 
of Mr. Busk’s attention being subsequently called to Mr. Waters’ 
paper on ‘‘ The Use of the Opercula in the Determination of the 
Cheilostomatous Bryozoa ” ; and the idea then originated is carried 
somewhat farther by an examination of the avicularian chitinous 
mandibles, and figures and plates of the oral and avicularian covers 
are given. Mr. Busk writes, “I have become convinced that the 
characters derived from the chitinous organs will be found of the 
greatest possible utility,” and he considers that in Cellepora, Rete- 
pora, and Salicornaria, the characters derived from these parts of the 
skeleton will prove almost alone sufficient to determine specific 
distinction. In the Celleporce there are often several kinds of 
avicularia, but a small one, usually called the oral avicularium, is 
iiniversal j the others Mr. Busk calls adventitious and vicarious. 
The former occur on special adventitious processes, and the latter 
occupy the place of a zocecium, and are at present known as zocecia 
avicularia. 

Two points of structure in the avicularian mandible, to which 
attention is called, are the foramina, and in the holostomatous 
section, a minute slender projection rising from the middle of the 
transverse bar forming the base of the mandible. Many will, how- 
ever, find the great interest of the paper to be the direction of the 
work, as adding the high authority of Mr. Busk for the modern use 
of the oral aperture as the most important character, so that the 
mode of examination and classification will become more uniform. 

‘ Challenger ’ Bryozoa from Marion Islands.*-Mr. J. R. Y. 
Goldstein describes five new species of Bryozoa from the South Indian 
Ocean, distributed in Melbourne by the officers of the ‘ Challenger,’ 
and these he considers it better to describe at once rather than wait 
for the official publication of the Expedition, although thereby work 
in print may be anticipated. 

The author expresses partial dissatisfaction with Mr. Hincks’s 
recent classification, as he considers that it does not leave a place for 
all the Australian forms, but there is another way in which Aus- 
tralian authors may look upon the question, for by Mr. Hincks’s wor- 
they are shown the way in which the Australian fauna must be 
examined, and instead of scanty and insufficient descriptions, we are 
now, as in the paper under consideration, getting scientific descriptions 
upon which changes in the classification can be based. 

One new genus, Malakosaria, represented by Malakosaria phola- 
rampkos, is  created for forms closely allied to the genus Elzerina of 
Lamouroux, which Mr. Goldstein is inclined to consider synonymous 
with the later genus Farciminaria Busk. Malakosaria is defined as 
“ Zoarium chitinous, flexible, cells raised, flat, rounded, or tubular, not 
bounded by raised lines.” 

* Proc. Rcy. SOP. Victoria (read June 188l), 8 pp. (2 pls.). 
Pcr. ?.-Tnr,, I. 3 N  
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Fossil Diastoporidae.*-Mr.Vine continucs his notes on the Diasto- 
porids, and describes and figures four Jurassic species, one of which 
hc considers may have been described by Quenstetlt and Dumortier. 

Tlic author finds himself in considcrable difficulty concerning the 
Classification, seeing that the ' History of thc Marine Polyzoa ' by 
Mr. Hiiicks has appeared since thc review of the Diestoporid% was 
commenced. The Berenicee and Diastopora of Lamouroux hevc 
frequently been used as synonymous, but Mr. Vine proposes to call 
the simple Diastoporie of Milne Edwards-Diastopora ; the enveloping 
or laminated forms-Berenices ; and the biserial-~csenteripora. 

In  order to fully appreciate the bearing of this, we must remembcr 
that in the Cyclostomatous Bryozoa hardly any characters have been 
found upon which generic classification can be based, whereas in the 
Cheilostoma several are now recognized, and as these characters have 
bcori more fully studied it has becn found that the classification must 
be lcss and less based upon the form of the colonial growth. This 
being tho chicf character uscd in the Cyclostomata, we may conclude 
that thcy arc only yct empirically arranged, and thercfore remarks 
upon tho classification of a emall series of fossil forms may only mean 
that the author finds such a system the most convenient in arranging 
his specimens. While it is  well to know what careful and con- 
scicntious workers believc they find the most natural, both author and 
readers must look upon prcsent arrangements as only tentative. 

Carboniferous Fenestellidae.t-Mr. G. W. Shrubsole has previ- 
ously announced that he considers the number of species of Fenesteila 
must be largely reduced, and, in continuation of his former papers, now 
describes six promincnt specks, giving a t  the same time the twenty- 
soven synonyms under which they had previously becn known. He also 
gives a comprehensive description of the genus Fenestella, which has 
becn described by various palEontologists with reference only to the 
period they had under discussion. 

The author finds Palceocoryne-supposed to be a Hydrozoan--only 
on one species, viz. Fenestella noddosa, and on that usually on the 
front or pore-face ; and this, Mr. Shrubsolc considers, explains thc 
rcason why it is so difficult to obtain the pore-face of this spccics, 
as, with the projecting Palceocoryne on the front, it hasnaturally been 
more firmly held to the shale. The discovery that some species of 
Glauconome possess a fenestrate zoarium is alluded to, and it is 
pointed out that this considerably complicates the question of the 
nature and relationship of the palaozoic Bryozoa, and possibly both 
genera possessed the denticulate aperture. 

Arthropoda. 
Colour-Sense in Insects and Crustacea.-At the Jubilee meeting 

of the British Association, Sir John Lubbock described experiments 
hc has made on the colour-sense of some of the lower animals. I n  the 
course of his remarks he said :-" Most botanists are now agreed that 
insects, especially bees, have played a very important part in the 

* Quart. Journ. Ceol. Soc., xxxvii. (1881) pp. 381-90 (1 pl.). 
t Ibid., xxxvii. (1881) pp. 175-89. 
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development of flowers. While, in many plants, almost invariably 
with inconspicuous blossoms, the pollen is carried from flower to 
flower by the wind, in the case of almost all large and brightly coloured 
flowers this is effected by the agency of insects. In  such flowers the 
colour, scent, and honey serve to attract insects, while the size and 
form are arranged in such a manner that the insects fertilize them 
with pollen brought from another plant. Nevertheless, these views 
have not escaped criticism. M. Bonnier, for instance, has attempted 
to show that they are in many respects untenable. I do not propose 
on the present occasion to follow his general argument, but merely 
that portion of it  relating to colour. 

I n  order to test whether and how bees are affected by different 
colours, I tried the following experiment. I took slips of glass of the 
size generally used for slides for the Microscope-viz. 3 inches by 
1 inch-and pasted on them slips of paper. coloured respectively blue, 
green, orange, red, white, and yellow. 1 then put them on a lawn 
in a row about a foot apart, and on each put a second slip of glass, 
with a drop of honey. I also put with them a slip of plain glass with 
a similar drop of honey. I had previously trained a bee to come to the 
spot for honey. My plan then was, when the bee returned and had 
sipped for about a quarter of a minute, to remove the honey, when 
she flew to another slip. This, then, I took away, when she went to 
a third, and so on. I n  this way I induced her to visit all the drops 
of honey successively. When she had returned to the nest, I trans- 
posed all the upper glasses with the honey, and also moved tho 
coloured glasses. Thus, as the drop of honey was changed each time, 
and also the position of the glasses, neither of these could influencc 
the sclection by the bee. I n  recording the results, I marked down 
successively the order in which the bee went to the different coloured 
glasses. For instance, on the first journey from the nest the bee lit 
first on the blue, which, accordingly, I marked one ; when disturbcd 
from the blue, shc flew about a little, and then lit on the white ; when 
the white was removed, she settled on the green, and so successively 
on the orange, yellow, plain, and red. I repeated the experiment 
100 times, using two different hives, and spreading the observations 
over some time, so as to experiment with different bees and under 
varied circumstances. The precautions taken seemed to me to have 
placed the different colours on an equal footing ; while the number of 
experiments appears sufficient to give a fair average. The different 
series agree well among themselves. The difference between the 
numbers is certainly striking. Adding together 1, 2, 3, 4, 5, 6, and 7, 
we get 28 as the total number given by each journey; 100 journeys 
therefore, give a total of 2800, which, divided by seven, would, of course, 
if no preference were shown, give 400 for each colour. The numbers, 
however, are, for the blue, only 275 ; for the white, 349 ; yellow, 405 ; 
red, 413 ; green, 427 ; orange, 440 ; and plain glass as many as 491. 
A second mode of testing the result is to take the percentage in which 
the bees went respectively to each colour-first, second, third, and so 
on. I t  is found that out of a hundred rounds the bees took the blue 
as one of the first three in 74 cases, and one of the last four only 

3 N 2  
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in 26 cases; while, on the contrary, they selectcd thc plain as one of 
the first three in only 25 cases, and one of the last four in 75 cases. 
On the whole, then, it seems clear that bees are affected by colour, 
and that their favourite colonr is blue.” 

M. Paul Bert has made some interesting experiments on the 
small fresh-water crustacean belonging to the genus Daphnia, from 
which he concludes that they perceive all the colours known to us, 
being, however, specially sensitive to the yellow and green, and that 
their limits of vision are the same as ours; but Sir John, as the 
result of his own experiments with Duphnia under different parts of 
thc spectrum, considers that the limits of vision of Duphnia do not, at 
the violet end of tho spectrum, coincide with ours, but that, like the 
ant, it is affected by the ultra-violet rays. 

a. Insecta. 

Beetle with Proboscis like that of Lepidoptera.*-H. Miiller is 
moved to return to this subject,t by the opinion which Dr. H. A. 
1 fagen, of America, has expressed, of the improbability of the truth of 
his conclusions. He  admits the purely theoretical character, in the 
present state of our knowledge, of the hypothesis which derives the 
Lcpidoptera from the Trichoptera, but his object in appealing to 
thc suddcn transition to the Lepidopteran type of mouth in the case of 
thc bcetle was intended, not to prove a similar suddenness of transi- 
tion from the Phryganeid mouth, but the possibility of a less pro- 
longed series of intermediate stages between this mouth and that of 
thc Lcpidoptera than would otherwise appear to be probable. 

The lengthened mouth-parts of some Phryganeidz only serves, he 
says, to aid his theory. From the fact that the twenty-six American 
spccies of the beetle in question (Nemognatha) have prolonged maxilla+ 
whilc in the six Old-World species, these are of the normal Coleop- 
te rm structure, he deduces in support of his theory: (1) that tho 
Ncw World arc derived from the Old World forms in this cam, and 
hencc (2) from common ancestors; (3) that consequently the time 
which thc proboscis took to develope was only that which intervened 
between tho emigration of a member of the genus to the New World 
and the evolution of the first species belonging to the modified type. 
Ilencc the time of transmutation is even shorter than at first appeared 
probable. The interesting beetle which gave rise to the discussion is 
well figured here. 

Structure and Hatching of Egg-capsules, tc., in Mantis.$- 
The capsules consist essentially of a series of stories, placed one above 
the other; in the centre of each story, C. Brogniart explains, is B 

chamber which is divided by a vertical partition into two and contains 
thc eggs ; it  communicates with the exterior by a tube, leading to the 
front, whose lips form imbricated scales ; the spaces surrounding this 
chamber are empty. The eggs are so arranged that the heads of the 

* Kosmos, viii. (1881) pp. 57-61 (4 figs.). 
t See this Journal, iii. (1881) p. 239. 
f Coinptes Rendus, xciii. (1881) pp. 91-6. 
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larvse shall be directed forward and be in mutual apposition ; each 
division contains twelve, each story, twenty-four ; every egg is 
enveloped in a glutinous recess. The capsule itself is impermeable 
to water. The ootheca is built up of a foamy liquid which is spread 
out by the aid of the ends of the elytra; the abdomen works it up 
by regular movements and lays it on layer by layer, assisted by the 
cerci; the ova are expelled by the abdomen, accompanied by a 
certain amount of frothy fluid which forms the alveoli in which they 
are to lie. 

The uselessness of the legs at the time of the emergence of the 
Iarvae is compensated for, as observed by M. de Saussure, by back- 
wardly-directed spines which, owing to movements of the body, push 
the inscct forward, in the same way as an ear of rye may be madc to 
travel over cloth, but the spines are placed in the cerci, not on the 
abdomen ; the legs also are covered with strong spines. The upper- 
most eggs are the first hatched. Death sometimes occurs from the 
closing of the operculum over the opening beforc the larva is quite 
out. The retention of the larvae by their cerci and abdomen on the 
surface of the capsule for some days after extrusion is a remarkable 
feature of the process ; they are only released by the shedding of the 
skin in which they emerged, and which is left attached to the capsule ; 
they ore now very active and devour small insects greedily. The 
silky threads which they bear do not represent the cerci, as has been 
supposed ; they appear to be used in facilitating the first moult by 
securing the larvae to surrounding objects. 

7. Arachnida. 

Observations on Acarida.*-P. Eramer first deals with the mode 
of reproduction in Dermaleichus stylifer; when a pair are found in 
copula, it is seen that the male takes such a position that the penis 
must needs be, as it is, longer than the abdominal appendages of the 
female. I n  dealing with the development of Cheyletus e d i t u s  hc 
points out that in it, as in the Spiders, there is a true care for the 
developing ova ; if an attempt is made to remove the eggs the femalo 
attempts to seize the instrument with its palpi. Development com- 
mences by a cleavage of the yolk, which is gradually overgrown by a 
homogeneous blastema ; and the anterior pole becomes distinguished 
by an aggregation of the yolk material. On the whole, the method 
of development calls to mind ClaparrBde’s account of Myobia musculi, 
where that investigator found that a deutovum and a tritovum werc 
formed. 

After a comparison of the genera Sepis and Zercon with Gamasus, 
the author proceeds to a description of Scirus taurus n. sp., and of 
Glyciphagus ornatus, n. sp. I n  the genus Bdella the following now 
species are described : B. crassirostris, B. longirostris, B. lapidaria, 
B. arenaria, B. siluatica, and B. capillata. The note concludes with 
some observations on thc systematic characters of the sub-family 
Eupodidct, and of its gencra Scyphius and Eupodes. 

* Zeitschr. f. Ges. Naturw., liv. (ISSI) pp. 417-52 (2 PIS.) 
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Pycnogonida of the ‘ Challenger ’ Expedition.-Dr. P. P. Hoek’s 
report lately published extends over 150 pp., and is illustrated by 
twenty-one platcs. An interesting general account of a Pycnogonid 
is prefixed to the catalogue of the species at present known, in which 
indications are given of the habitat and range of each species. This 
is followcd by descriptions of the forty-one species collected by thc 
‘ Challenger,’ thirty-three of which are new ; of the nine genera three 
arc ncw. Those genera which range most widely geographically are 
also thosc which rangc most widely in depth. In an appendix the 
author gives a valuable sketch of the anatomy and embryology of the 
Pycnogonida, an account of which is deferred. 

6. Crustacea. 

Hairs of the Anterior Antennae of Crustacea.*-S. Jourdain, 
after a few words on thc auditory hairs of this group, proceeds to 
point out tho arrangement and structure of the processes found on 
tlicsc antenuules, which were regarded by Leydig as having an 
olfactory function. Beforc describing thc arrangements which obtain 
in the representatives of different orders, he says, that in all cases wc 
find a very dclicate chitinous sheath, which is penetrated by an off- 
shoot from the hypodermic layer, and which, at its baso, is found to 
bc in relation with a branch of the antennary nerve ; the free end is 
truncated and carries a hyaline body, which appears to be comparable 
to the rods found at the sensory ends of sensory organs. These may 
be known as the “poils h bktonnet.” The hairs are cylindrical in 
some cascs, and then the chitinous cylindrical sheath is made up of a 
numbcr of joints ; the basal ones have thicker walls, and are shortcr 
than those which are more distal. In other cases thc hairs are 
stipifatc, and then the joints are ordinarily reduced to three, and the 
basal ono, which is of some length, is constricted in its middle. 

A detailed study shows that the former arrangement is confined to 
tho I’odophthalmate Crustacea ; the hairs are found in the young, 
though in less number than in the adult; and, similarly, they arc 
morc numerous in the higher than in the lower forms. Although 
therc seems to be no doubt that these organs respond to stimuli which 
are something else than tactile, we are not yet in a position to definitely 
assert that they havo an olfactory function. The author concludcs 
by remarking that the characters of these parts have a value for the 
systematist. 

Nervous System and Sense-organs of Sphaeroma serratum. 1- 
G. Bellonci describes firstly the different divisions of the brain of 
this Isopod ; the third segment includes the two lateral cesophageal 
ganglia at the sides, and below, united by the cesophageal commis- 
sure, the four sub-cesophageal ganglia concentrated into a single one ; 
also thc seven thoracic connected by the longitudinal commissure, 
and the seven abdominal ganglia. Among the various nerves which 
arc described as proceeding from this region, he notices specially the 

Journ. Anat. ct Phys. (Robin) xvii. (1S81) pp. 402-1s (2 pls.). 
+ Atti Accad. Lincei ltom., v. (Tmnsunti), 1881, p. 228. 
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extcrnal pair of pharyngeal6 ; they traverse a pair of small pharyngeal 
ganglia, as observed by Sars in Porcellb. 

He also considers the structure of the central organs and the 
sense-organs. Thc medullary substance of the former, termed by him 
granular-reticulate substance, and described by Leydig, Dietl, and 
Krieger as a nervous reticulum, is considered to be made up of a 
nervous rcticulum combined with connective tissue. The reti- 
culation consists of fibrils derived from the peripheral nerves and 
from the central nerve-cells. The large nerve-cells have two processes 
which come from the same pole ; one forms a nerve-fibre directly, the 
other merges in the reticulum. The small nerve-cells have each a 
single process, which breaks up in the reticulum. These ganglion- 
cells, which occur at the point of issue of the nerves, are bipolar. 
After describing minutely the structure of the brain, the author 
proceeds to determine the analogy which the cerebral lobes bear to 
those of insects. I n  speaking of the sense-organs, he alludes to the 
‘‘ rhabdum ” (bacillar layer) and the “retinula.” The compound eye 
consists of the dioptric part, composed of a biconvex corneal lens 
and a crystalline cone, and the nervous part, excluding the fasciculate 
optic nerve, which is usually full of nerve-cells. I n  the nervous parts 
may be distinguished, according to Grenacher, the retinula and 
“ rhabdum ” ; the formcr is made up of five long cells, coloured black 
by pigment, alternating with the radii of the rhabdum, and proceeding 
from the fibres of the optic nerve. He  admits, with Grenacher, that 
the rhabdum is a cuticular production of the cells of the retina. The 
problem of the homology between the retina of the Arthropods and 
that of Vertcbrata is as yet insoluble, for the relations of the rods and 
cones to  the othcr elements and to the nerve-fibres in the former group 
are not as yet understood. 

Vermes. 
Organization of Terrestrial Lumbricina.*-Prof. E. Perrier hcre 

dcals with the genus Pontodrilus, two species of which, P. littoralis 
Grube, and P. Harionis n. sp., are found in France; the latter in- 
habiting debris wetted by salt water, has for threc years lived in 
mud, &c., watercd with fresh watcr. The forms of this genus arc 
distinguished from Lumbrici by the postclitellar position of their 
generative orifices. 

One of the most important chapters is that .which deals with the 
segmental organs ; they are not found in their normal condition until 
the fifteenth segment is reached, so that they are abscnt from thc seg- 
ments in which are contained the testiclcs, ovaries, oviducts, or anterior 
half of the effercnt canals. As, howcver, they coexist in four rings 
with these last, and where the “ prostatic gland” is developed, it is 
obvious that this gland is not a modified segmental organ. The first 
four segmental organs differ in structure from the rest; they are 
formed by a coiled glandular tube, which is ciliated internally, and 
opens by a narrower piece into the preceding segment. From thc 
nineteenth scgment backwards the glandular and vibratile portions are 

* Arch. Zuul. Espdr. e l  Gdn., ix (1SS1) pp. 175-2kO (F pls.). 
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more independent of one another; the gland is much larger, and 
occupies nearly the whole of the space between the digestive tube and 
the walls of the body; the tube being bent on itself, gives rise to the 
appearance of two tubes imbedded in the gland, when this is cut 
through. The addition of a little chromic acid reveals the ciliated 
funnel. After a careful consideration of all the facts, Prof. Perrier 
comes to the conclusion that in many Oligochseta and perhaps in all, 
in the Hirudinea, the Mollusca, and the Vertebrata, the vibratile 
iiifundibula of the segmcntal organs are always altogether independent 
of the generative apparatus, and form an integral part of the excretory 
system. It is true that in tho Brachiopoda and the Gephyrea un- 
doubted segmcntal organs take part in the service of the genital 
organs ; but it is the entire organ which forms the duct, and not the 
iiifundibuliim only ; in other words, the author does not agree with the 
theory of Cosmovici. 

The testicles are placed in the eleventh and twelfth segments, and 
the ovaries in the thirteenth. The former are large whitish glands, 
occupying noarly the whole of the segmcnt, when mature. The author 
cannot accept the view of Ray Lankester that there are two pairs of 
segmental organs typically in each segment, one of which may become 
modified to form a part of the generative apparatus. 

The circulatory system does not possess the sub-neural vessel, 
which appears to be found in all other terricolous Oligochreta ; the 
system is very complicated in the anterior end of the body, where 
thero are no less than five longitudinal vessels ; the intestinal hearts 
have a double communication with the two dorsal vessels, an arrange- 
ment which, though not peculiar to Pontodrilus, seems only to be 
found also in a new species of Titanus-T. forguesi. 

The dorsal pores, by means of which the body-cavity of Lum- 
bricus is put into communication with the exterior, seem to be wanting 
in Pontodrilus, as in Urochcetn ; the most striking peculiarities in the 
enteric canal are the absence of the muscular gizzard, and of the 
typhlosole, the place of which seems to be occupied by a dorso- 
intestinal vessel. 

I n  these last two points, as in the absence of the sub-neural vesscl, 
the position of the male generative orifices, the simplicity of its loco- 
motor setre, as well as in the relative complexity of the vascular appa- 
ratus, and the small size and mode of development of its ova, Pontodrilwr 
resembles the Naidina ; in others, however, it is just as clearly a ter- 
ricolous Lumbricid, and it conclusively shows that too great a dis- 
tinction has been made between these two divisions of the Oligochteta. 

Action of Worms in the Formation of Vegetable Mould,*- 
Mr. Darwin here details the results of a series of observations on the 
share which earthworms have taken in tho formation of the layer of 
vegetable mould which covers the whole surface of the land in every 
rnodcrately humid country, prefaced by an account of their structure 
and habits. 

* Darwin, C . ,  ‘The Formation of Vegetable l\loultl througll the Actlon of 
Worms, wi th  Observations on their Habits.’ 326 pp. (I5 figs.) (8v0, London, 
1881.) 
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Mr. Darwin shows that what is generally called “vegetable” 
mould is almost solely the work of worms, and is, therefore, more 
animal than vegetable. They are constantly swallowing earth and 
small stones, and passing them through their bodies to the surface in 
a finely triturated and fertilized condition ; so they may be said to 
manure the earth inside their own bodies. By means of this process 
the entire earthy surface of a country is constantly in a state of 
change ; probably, all over, there are in every acre of land from 35,000 
to 50,000 worms, and with so many at work, it is not difficult to 
imagine what will be the effect of a constant accumulation of their 
casts. In some cases, if spread over the ground, they would measure 
one-fifth of an inch in depth per year, equal to one inch of earth 
brought up from below, passed through the bodies of worms, and de- 
posited on the surface in five years. In one instance 12 02. of castings 
were thrown up in a year on B square foot, or 6.75 lbs. on the square 
yard, equal to 143 tons of so-called fertile “ vegetable ” mould over an 
acre in one year. Leaves and stones and lime and other substances 
spread over a field, and left untouched, have been found in a very few 
years several inches below the surface in a uniform layer. This, 
there can be no doubt, from the data supplied by Mr. Darwin, is all 
the work of worms. Thc millions of leaves and other vegetable 
matter dragged by the creatures underneath the soil, whether passed 
through their bodies or not, form a natural manure. Not only so, but 
“ the bones of dead animals, the harder parts of insects, the shells of 
land molluscs, are before long all buried beneath the accumulated 
castings of worms, and are thus brought in a more or less decayed 
state within reach of the roots of plants.” They are also a powerful 
factor in geology, performing a great part in the disintegration of 
rocks, not simply by direct action on the softer kinds, but by the in- 
direct action of the acids which are mingled in their bodies with 
whatever they swallow, and which will have a slow but ultimately 
powerful effect on even hard rocks. 

Mr. Darwin also shows that there is the greatest probability that 
whole towns, like the old Roman towns of Silchester and Uriconium, 
owe their preservation for the inspection of modern archeologists to 
a large extent to the ceaseless work of generations of these creatures, 
showing the great effects of a continually recurring cause, even when 
it seems almost infinitesimally small. 

As to the powers of special sense, Mr. Darwin confirms the obscr- 
vations of Hoffmeister that worms, although without eyes, are sensitive 
to light. They are totally deaf to aerial vibrations, while very sensi- 
tive to the vibration of any solid object with which they may be in 
contact. Experiment also showed that the sense of smell is confined 
to the perception of certain odours, viz. to those emitted by natural 
food ; and the presence of taste was proved by the preference shown 
for some kinds of cabbage over others. Of all their senses, however, 
that of touch, including in the term the perception of vibration, seems 
much the most highly developed. 

Experiments on the intelligence of the worms werc madc by 
obberving thc mode in which they dragged leaves and triangles of 
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paper into their burrows ; and it was found that in  the casc of leavcs, 
that part of the leaf was, in the great majority of caws, seized by 
which the leaf would present the least resistance. Nearly three times 
as many of the triangles were drawn in by the apex as by the base. 

Prefecundation in Spio.*-A. .Giard has observed that in tho 
Spio crenaticornis of Montagu the mature ovum has the form of a 
spheroid, considerably flattened at its two poles; around the equator 
there are about twenty transparent vesicles connected with the vitel- 
line membrane; their function would appear to be that of micro- 
pyles, and thO author can only compare them with the follicular 
clcments of thc Ascidians. The germinal vesicle is very large and tho 
always central nucleolus is likewise voluminous. Some time before 
the maturation of the ovum we may see in the germinal vesicle, at 
some distance from the nucleolus, a smaller cellular body; this 
eccentric element is nucleated ; it approaches and gradually becomes 
applied to the nucleolus, when it loses its own nucleus and becomes 
at last reduced to a double membrane surrounding the nucleolus of 
the egg, with which it finally so fuses that no sign of this phenomenon 
is left in the cgg. Nothing is known as to how this element pene- 
trates, and the significance of the phenomenon still remains to be 
explained by further and wider observations. 

Northern Gephyrea.7-In this magnificent addition to the litcra- 
ture of the Northern Seas, D. C. Danielssen and J. Korcn give 
in Norwegian and English (in parallel columns) a full account of 
thc results of their studios on a group to which in this year so much 
attcrition has been directed. The ten genera and sixteen species (of 
some of which, unfortunately, only a single specimen was obtained) 
comprise two new families, four new genera and seven new species, 
some of which are of the greatest significance. 

Phnscolosonm lilljeborgi n. sp., has a proboscis which is equal in 
length to the trunk, and is studded with minute pointed papillrc. 
Aspitlosiphon armatum n. sp., has the surface of its body provided 
with chitinous plates, varying in size and arranged round the apertures 
of the glands of the skin. There are a number of chitinous hooks on 
the proboscis. Onclinesoma glaciale has a proboscis which is twice as 
long as the trunk, and the chitinous hooks are confined to its anterior 
fourth. The skin is hyaline. Stephanostoma lianseni n. g. et sp., has 
an oral disk which is exceedingly broad and carries, in addition to a 
few scattered tentacles, one large group of tentacular organs ; the 
body is cylindrical, and the proboscis and trunk are about equal in 
lcugth. The anal orifice lies close to the base of tlic proboscis. A new 
genus (Hnnzingia) is added to the family BonellidB (H. arcticn n. sp.), 
from the other two genera of which it differs, however, in the absence 
of brisflcs nncl of a proboscis. In  consequence of the abscnee of this 
lattcr organ the circulatory and nervous systems are somewhat 
motlificd ; at the anterior extremity of the perivisceral cavity tlierc is 
a floating muscular organ which appears to have the function of a 

t ‘ 1)~ii Nor& N o r l l h a ~ ~  l3xpetlitioi1,’ iii (IbY1) 60 lip. (ti  ID. nud 1 r ~ a l , )  
* Co11rpb B nelldlus, 1c111. (1SSl) pp. 600-2. 
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heart, and is connected with the ventral vessel. The heart of Bonellia 
(Lacaze-Duthiers) is a sac-like expansion of the ventral vessel and is 
found about the middle of the cavity; at this point there is  in 
Hamingia a vasciilar plexus uniting the dorsal and ventral vessels. 
The nervous system, again, has the pharyngeal ring more typically 
arranged than in Bonellia. Unlike this form the new genus presents 
a bisymmetrical arrangement of the uteri. Saccosoma vitreum n. g. 
et sp. is also an asetous form, which, while it differs in some important 
points from the other Bonellids, is personally most remarkable on 
account of the extreme tenuity of its intestinal walls ; these form 
merely a (‘ gauzy pellicle,” and are so difficult to detect that, for long 
the authors were in doubt as to whether there was any intestine at all, 
c L  conceiving the whole posterior portion of the animal to constitute a 
receptacle for the faxes.’’ The authors seem to be in great doubt as 
to whether this form should not be the typo of a new family, but un- 
fortunately a single specimen only was found. The only new family 
here defined is that of the Epithetosomatids (Epithetosoma norvegicum 
n. g. et sp.). Just  behind the base of the proboscis this creature has 
a cleft or fissure, the bottom of which appears to bc pierced with a 
number of minute apertures; on the inner surface of the skin, and 
extending along either side of the anterior end of the body and inside 
the fissure is a row of rounded apertures (four on each side) ; a kind 
of sphincter is formed wound the orifices which lead to thc bottom of 
the fissure ; at the last point we find a kind of respiratory apparatus, 
through which the sea water is enabled to communicate with the peri- 
visceral cavity, “ for the labia of the fissure can evidently expand and 
contract for thc admission and expulsion of the circulating fluid.” 
Only two specimens, both in a bad state of preservation, were obtained, 
and the authors’ account of some of the other organs is consequently 
imperfect. The presencc of the respiratory apparatus just described 
is, however, a sufficient reason for the establishment of a new family, 
as it is an arrangement to which there is nothing analogous in other 
Gephyrea. 

The authors conclude by remarking that, in their opinion, the 
present arrangement of the Gephyrea into the two orders G. inermia 
and G. armata is hardly satisfactory ; three genera, here described, are 
without setse, but they are nevertheless, on account of their anatomical 
structure, referred to the armed order ; whereas, if the systematic 
classification had been strictly followed, they would have been placed 
among forms with which they have comparatively little in common. 

Hamingia glacialis.*-In describing this new asetal Echiurid, Dr. 
R. Horst points out that the homologue of the secondary gut, first 
noticed by Spengel in Echiurws, is represented by a canal developed 
from the wall of the exterior, and connccted posteriorly with the 
hinder portion of the intestine. Like Lankester,t the author is 
unable to accept Greef‘s account of the structure and function of the 
anal tubes. 

f Zool. Auzeig., iv. (lSS1) pp. 448-50. 
t Pce this Jourid,  cmtc, p. 738. 
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Anatomy of Sipunculus nudus.*-Dr. J. Andrea: publishes a 
preliminary notice of his studies from which we learn that the 
tegumentary glands are either bi-cellular or multi-cellular ; in either 
cam thcy arc invested in a delicate membrane and open to the exterior 
by a more or less long efferent duct. I n  the first the two contained 
gland-cells are hemispherical in form, having their flat sides applied 
to one another ; in the centre of the whole gland there is, however, a 
wide cavity between the two which is continuous with the efferent 
canal. I n  the multicellular glands, on the other hand, the cavity 
within the gland-envelope is traversed by a fine fibrous network, in 
the mcshes of which are to  be found elongated pyriform cells, and 
these, unlike the cells of the other form, are distinctly nucleated. 
Tcrminal sensory organs are irregularly scattered over the whole 
surface of the body, and consist of a large number of modified hypo- 
dermal cells, set in palisade fashion ; in addition to these there arc 
glandular organs which are connected with nerves. The histological 
clcments of the musculature are fine elongated spindle-shaped fibres 
in which a thin hyaline sarcolemma, a delicately fibrillated mass, and 
a granular cord running in the axis of the fibre are to be made out. 
The musculature is closely connected with the true integument, along 
thc lines of the longitudinal muscles ; between these the skin is free, 
and so we have formed the tegumentary cavities. When subjected to 
niicroscopical examination the ventral cord was found to have a 
double investment of layers of connective tissue, which were separated 
from onc another by a pretty considerable space ; this last is not, as 
has been often supposed, a blood-vessel, but it is an essential part 
of thc cord, and is filled up by a finely granular mass, in which are 
imbcdded well-marked nuclei and a number of pigment-spheres. 

Development of Tricuspidaria nodu1osa.t-I?. M:Qgnin here 
gives a somewhat fuller account of his researches.$ 1-n speaking of 
its migration from one part to another of its host, he states that it 
frequently seems to lose its way and to fall into the peritoneal cavity, 
when it will perish unless saved by the tooth of a carnivore more 
powcrful than its host. These peritoneal Tricenophora, which lose 
their tricuspid spines, are the Ligula nodosa of the earlier helmintho- 
lcgists, and, in their asexual condition, the embryo, according to 
Bcrtolus, of Bothriocephalus latus. 

The adult seems to attain the length of 10-15 om., with a breadth 
of 0.5 to 4 mm. ; the tail end is often discoid in shape. 

Development of the Trematoda.5-We have here a notice of 
Prof. G. B. Ercolani’s work on this subject, illustrating the process 
of the adaptation of an icdividual to the surrounding medium. Thc 
subjccts of study were the important forms Distomum hepaticum and 
D. lanceolatum ; and the author shows that the same Cercaria or embryo, 
if developed in two different media or animals, alters its specific 

* Zool. Anzeig., iv. (1881) pp 477-81. 
t Jonrn. Annt. et Physiol. (Robin), xvii. (1881) pp. 410-26 (1 pl.). 
1 Sc( .  this Journal, < o h ,  p. G04. 
4 Journ. Anat. et l’hysiol. (Robin), xvii. (1881) 1Jp. 4 3 4 4 .  
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characters and takes on a form adapted to  its medium; the hosts 
experimented on mere Rana ternpornria and Tropidonotus natrix. X. 
Ercolani finds, as has Mr. A. P. Thomas, that the ova do not undergo 
any development during the cold of minter. 

Distomum of the Crayfish.*-Prof. G. Zaddach reports that several 
years ago he found a number of cysts of Distomum cirrigerum in cray- 
fishes; his attention mas first directed to them by the peculiar 
characters of their testcs on which he saw blackish spots ; they were 
afterwards observed in greater number in the muscles of the post- 
abdomen, where they ordinarily lay near the surface. Notwith- 
standing their presence the infested crayfishes were found to be 
perfectly healthy, and the author points out that the evil effects of 
trichinosis are only effected when the parasite wanders, an6 so sets up 
nerve-irritation ; the migrations of the Cercaria, on the other hand, 
seem in no way to affect the health of their hosts; and the same is 
generally true of the other Trematode parasite, D. isoafomurn. The 
author enters into a detailed examination of the characters and habits 
of these forms, and comes to the somewhat remarkable conclusion 
that in D. isostonaum two sexually mature forms succeed one another. 

Urinary Apparatus and Blood-lymph Spaces of the P1atodes.t 
-Prof. E. Van Beneden points out that the results of Fraipont’s 
investigations lead to the demonstration of a system of spaces, which 
is independent of the canalicular system of Ray Lankester, and which 
was unknown to that naturalist ; from this it follows that the cana- 
licular system must not be regarded as a ccelom as well as the 
urinary apparatus, but as the latter of these only. 

New Rotifem-Mr. H. F. Atwood describes and figures$ R 
Brachionus which he considers to be new. It was found in a filtering 
of Hemlock Lake water, and the name of B. Conium is proposed 
for it :- 

‘( Lorica irregularly truncate, slightly reticulated over entire 
surface, except the collar carrying frontal spines ; this latter portion 
has a hard vitreous appearance. 

(‘ Ten frontal spines, the middle one on the dorsal surface longer 
than the balance, and describing almost a right angle turn near its 
centre to one side. This spine half as long as the carapace of the 
rotifer; eye-spot prominent; no openings on dorsal surface of 
carapace. 

“Four posterior spines, one at  either extreme side, and one on 
either side of anal opening. Tail, or foot, slender and bifid. Extreme 
length of rotifer, including anterior and posterior spines, T&c of 
an inch.” 

Unfortunately a dead specimen had to be used for the drawing, 
hence no definite description can be given of mouth-parts for internal 
structure. The external appearance is, however, so strikingly charrtc- 

* Zonl. Anzeig., iv. (1881) pp. 398-404, 426-31. 
t Ibicl., pp. 455-9. 

Science, ii. (1881) p. 235 (2 figa.). 
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teristic as to serve all purposes of identification until the internal 
structure can be fully described. 

Nr. F. W. Phillips also records* and figures a species of 
Brachionus which he believes to be either a variety or an undescribed 
spccies. It most resembles B. Bakeri, but differs in the arrangement 
of the granules and the position and shape of the spines. It was 
found at Hertford Heath, and in such vast numbers as to render the 
water turbid. 

Observations on Rotifera (lKelicerta).t-The following observa- 
tions were made by M. L. Joliet on Melicerfa ringens and an allied 
species which is distinguished by the prescnce of a long thread that 
fixes it in its case. Save in some details, the remarks concerning one 
arc applicablc to the other. 

Nervous System-Scveral authors have followed Huxlcy in thc 
statement that tho ganglion of Nelicerta is situated near tho mouth, 
and consequently on tho opposite side of the body to the anus. This 
would bc the conversc of what exists in all rotifers. In reality what 
thcse observers have taken for a ganglion is a gland, both in its 
structure, situation, and functions. The true nervous centre is on 
thc opposite side, on the dorsal face of the pharynx. It is composed 
of a group of large, characteristically formed cells, with a largc 
nucleus. Several similar cells are disposed on thc sides of the 
former and spread in different directions. This centre somewhat 
resembles that described by Leydig in Lacinulnria. It is not largc, 
and M. Jolict thinks that in many rotifers the relatively enormous 
ganglia that have been describcd are glands, and that the truc nervous 
ccntro has yet to be found. I n  any case the anomaly thus created for 
Meliccrta docs not in fact exist. 

Reproduction.-During the whole of the summer three kinds of 
cggs are found in the tubes which the animals inhabit : the male 
snnimcr-eggs, which are the smallest and which have not been noticed ; 
thc fcmalc summcr-eggs, which arc larger ; and the yet larger wintcr- 
cggs, cxtrcmcly opaque when laid, and later on becoming encystcd in 
an ornamented chitinous membrane within the first chorion. Thcsc 
diffcrcnt cggs arc not laid by all the females indiscriminately, but 
each onc has, so to say, its speciality. 

Fornanfion of the Egg.-All the eggs in the ovary have a uniform 
aspect and appear equally developed, with the exception of a sin@ 
onc which, detached from the ovary and placed in that portion of the 
enveloping membrane that may be termed the maturation pouch, is 
always extremely granular and enlarges with such rapidity that in 
less than twenty-four hours it attains a volume more than fifty times 
greater than that which it had preserved for several weeks in the 
ovary. This is explained by the fact that the stroma of the genital 
gland perpetually secretes a large quantity of granules of deuto- 
plFsm. These granules the free egg agglutinates with rapidity and 
mixes with its own vitelline substance. In  certain Floscularice, in 

* Trans. Hwtforduhire Nat. Hist. Soc., i. (1881) p. 118 (1 fig of a pi.). 
t Comptcs Rcncluu, xciii. (1881) pp. 748-50. 
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which the maturation pouch is wanting, and where the detached egg 
falls into the general cavity, these granules are seen to circulate and 
spread everywhere in the body, even in the limb and pedicel, finally 
uniting with the egg, which also grows rapidly. In  these facts the 
author sees a skctch of what happens in many Turbellarians and in 
the Trematoda. 

winter-egg.-The much-discussed winter-egg is regarded by 
Huxley not as a true egg, but as a portion of the ovary separated from 
the rest ; a sort of composite of several eggs. He does not admit that 
these eggs undergo segmentation after laying. M. Joliet is able to 
affirm that the winter-eggs are formed in Melicerta exactly in the 
same way as summer-eggs, and, like them, segment after deposition. 
What has probably deceived the eminent observer is the fact that the 
vitclline granules of thc wintcr-egg, being extremely opaque, darken 
very much thc stroma of the ovary which secretes them. The first 
phases of segmentation are identical in both cases ; it is difficult to 
follow the transformations in all their details, owing to their extreme 
opacity, but the general progress is exactly the same. As the de- 
velopment advances, the egg becomes lighter in hue till it takcs a 
citron tint which it retains throughout the winter. It is then covered 
by an internal ornamented shell and formed of “ parchment cells.” At 
thc end of winter, as a rule, this latter shell alone remains, and 
towards March or April there issues from it a small, but perfectly 
formed Melicerta which does not pass through the phase of a ciliatcd 
and swimming larvie, as does that from a summer-egg. 

Male Summer-egg.-This has a similar development to that of 
the female summer-egg, at least as far as the closing of the blastopore. 
The animal which issues from it is about half as small as the femalo 
larva, which it resembles in its general form, but it differs from it in 
the complete absence of the digestive tube, and in the prescnce of an 
organ which, by analogy with the male of Lacinularia, the author 
considers to be a sperm sac, though as yct he has not discovered any 
spermatozoid in it, but at most mother-cells. This may be because 
he has always observcd the male shortly after it has hatched out, and 
has not made any observations on its r61e. It is rare, dies speedily, and 
has never been seen in any tube of a female. Whether it fecundates 
all the females, or only those from winter-eggs, or whether the repro- 
duction is exclusively parthenogenctic, the author is not able to decide. 
Nor has he been able to observe in any female anything resembling R 
spermatozoid. 

The egg from the maturation pouch is covered with a thick 
chorion : it always commences to segment immediately after laying, 
and apparently under the action of the water, for the egg ready to be 
laid which remains in a dead female, does not segment, but perishes, 
unless the chitinous envelope of the mother is torn so as to admit 
the water, in which case the egg soon commences to develope. 

Echinodermata. 
Echinoidea of the ‘ Challenger ’ Expedition.-The full report 

of Prof. A. Agassiz has now been published, extending over 300 pp., 
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and illustrated by 45 plates. Tho author discusses in some detail the 
question of the determination of the ‘L axis ” of the Echinoidea, and 
compares the coronal plates of the test. After a chapter on acanthology, 
the author insists on the hopeless nature of the attempt to represent 
the direct succession, either diagrammatically or descriptively, of the 
Echinids of the present epoch from those of the chalk. The Jurassic, 
cretaccous, and tertiary Echinoids are considered in relation to the 
present Echiriid fauna ; and from this the work passes to the more 
strictly descriptive portion, to conclude with systematic tables, which 
contain an account of the horizontal and vertical distribution of the 
E c h i n o i d e a. 

Morphology of the Sur-Anal Plate.”-In describing a case of 
tho apparcnt retention of this plate by a young Eehinmetra, Prof. 
Jeffrey Bell takes occasion to raise the question whether this plate 
has “ of itself or primarily, any relations to the covering plates of the 
anal area”; in the present specimen no such relations are to be 
seen, and in it, just as in Salenia, there is no question as to the small 
anal platcs being distinct from the sur-anal. It is now generally 
supposed that the sur-anal plate and the large plate found among the 
covering plates of the anal area of some forms, are homologous, but 
tho author points out that this latter lies within the boundary of the 
anal area, and he concludes that so far as morphological identity can 
bc spoken to by similarity in position, this homology must be somc- 
thing more than doubtful ; the large anal plate of the Temnopleurida 
has probably been secondarily acquired. 

Comatulae of the Leyden Museum.t-Mr. P. H. Carpenter has 
bcen able to do good service to the students of this group by the 
publication of these notes, as the Leyden Museum contains the 
typcs of six of the species described by J. Miiller ; a key is given 
to the species here described, the old forms being fully commented 
on, as well as eleven new species described. These are Antedon 
perspinosa, ph i formis ,  serripinna, bimaculata, brevicuneata, levicirra, 
nrld spicata ; Actinometra robustipinna, alternans, schlegeli, and peronii. 
Nearly all these forms are from the Eastern seas. A discussion of 
tho characters of the Phanogenia tgpka of L o v h  is entered into, and 
that, for a timc, difficult form is now placed in the genus Actinometra. 

Cmlenterata. 
Shortened Development in the Discomeduss.S-Professor E. 

Hacckel has lately had a very favourable opportunity of studying that 
well-known member of this group, Aurelia aurita, having kept a 
number of specimens in his aquarium. He has observed certain 
phenomena in the mode of reproduction which deviate from those 
which usually occur. The normal process of reproduction is that 
which prevails in the group generally, viz. by ovum, gastrula, 
Scypiiistonia, metamerically segmented or Strobila-stage, culminating 

* Journ. Linn. Soc. (Zool.), sv. (1881) pp. 318-20. 
t Notes from the Leyden Museum, iii. (1881) pp. 173-217. 
1 ‘ Mctagencsiy und Hypogenesis von Aurelin u~irato,’ Jcna, 1881, 4to (2 p ] ~  ). 
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in the adult Medusa. Instead of the ordinary method-wetagenesis, or 
alternation of generations-direct methods of development, termed 
by the author hypogenesis, may take place, by arrest of metamorphosis 
at different stages. 

Of mere varieties in the development the following are the 
chief :-Firstly, the gastrula may cease development before the 
primitive planula cavity is obliterated by complete invagination 
of the entodermal cells into the ectoderm; the remains of the 
planular cavity become the disk of a Medusa, while tentacles spring 
from the lips of the gastrula mouth. Secondly, larva of the 
Scyphistoma-stagc may develope scveral circles of tentacles, forming a 
strobiloid growth, in which, however, the rings or metamera preserve 
their polype-like character, and do not take on that of Medusa 
(T‘hyrulce), as in the true Strobila ; or the tentacles may branch, each 
giving off two or three branches, or this branching may be confined 
to the eight principal (viz. the four primary and four secondary) 
tentacles, which each thus become triple. Thirdly, in the Strobila- 
stage the ordinary production of from ten to twenty medusoid 
heads, or “Ephyru1~e,” is very frequently reduced to that of one 
such head, for the support of which the basal segment sometimes 
becomes merely a pedicel. Fourthly, the “ Ephyrula ” or free, freshly- 
budded stage of the Medusa, may either develope divided lobes and 
sense-bulbs only on the four primary marginal lobes of the disk, the 
secondary lobes bearing only trifurcate tentacles (a variety termed 
Ephyruln connectens), or (E.  sphinx), the anterior, i. e. mouth-part, 
may have the typical Medusa characters, while the hinder part has 
the body of the Scyphistoma-polype persisting-a condition which 
may be carried so far as to make the larva a sessile Medusa, as in 
E. pedunculata, or a sessile polypoid Medusa, termed E. tesseroides. 
The hypogenesis or direct development is effected by the arrest, a$ in 
the first-mentioned variety, of development at the gastrula-stage, the 
contents of the planular cavity becoming the gelatinous disk-tissue ; 
the mouth of the gastrula broadens, the body flattens ; a groove de- 
velopes round the mouth, and becomes the cavity of the umbrella ; 
from the edge outside it, tentacular and ocular lobes sprout out. 
The edges of the mouth grow downwards, the convcx body flattens ; 
the result is an Ephyrula-disk, which thus dispenses with the 
Scyphistoma- and Strobila-stages. I t  remains still to be seen whether 
these apparently startling variations, produced, as they avowedly are, 
under the operation of artificial conditions, occur with any frequency 
in the natural state of things ; and further, whether the author’s 
deductions as to the morphology of the normally developed parts, 
made from such varietal phenomena, can be considered to possess 
the value of absolute fact. 

“ Mouth-arms ” of the Rhizostomidae.*-0. Hamann, attracted 
by the question of whether these appendages are developed 
from the gastric filaments (which would ascribe to them an endo- 
dermal origin), or whether they are ectodermal in origin, has been 

* Jenaisch. Zeitsohr. f. Naturmiss., xv. (ISSI) pp. 243-S5 (3 pls.) 
Sw. 2.--Vor.. I. i; 0 
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carefully investigating their structure and history. The character of 
the stomatodcndra is still almost unknown ; it  is still believed by 
many that they have the function of suckers, a view which is not 
supported by the facts. 

I n  Archirhiza primordialis, the eight stomatodendra are unjointed 
and unbranched; and through them there passes a canal or vessel, 
thc primary canal. On their axial side they are provided with 
suckers, which may henceforward be known as infundibular frills 
and their orifices as the infundibular orifices; each frill has always 
the shape of a funnel, and in each there is a canal, derived from 
a primary vessel of the arm. In  Cephea eonifera the primary canal 
divides into two secondary ones, which again give off smaller 
branclies. In  Polyrhiza vesiculosa the stomatodendra branch dicho- 
tomously, but the vascular system resembles that of the preced- 
ing form. In  Cassiopeia ornata, the eight cylindrical arms break 
up into three or four pairs of primary branches, which again divide ; 
here thoro is such an alteration in the vascular system that the canals 
are branched. After dealing with these forms of the Toreumida, the 
author passes to the Pilemidoe, where he finds a primary vessel with 
thrco subsidiary ones, which run parallel to it. I n  the Versuride the 
frills arc confined to the ventral surface of the stomatodendra, and the 
vascular system is consequently simple. I n  the Crambcssidae there is 
a primary vessel in the upper arm, which, at the base of the pyra- 
midal lower arm, divides into three subsidiary branches, which give 
vcsscls to the throe rows of frills. 

In discussing the origin and structure of the digitelli, or small tenta- 
cular organs which are found around the orifice of the infundibular 
frills,thc author states that there is always found in them, just as in the 
gastric filaments, an axis of gelatinous substances, invested by a layer of 
ectodermal epithelio-muscular cells ; the axis appears to be broken up 
by transverse constrictions into chorda-like cells, but this is a pheno- 
menon which is only apparent after the death of the animal. They 
are to be distinguished (1) from the true tentacles by the fact that 
these, which primitively arise from the margin of the disk, have their 
axes hollow, or formed by endodermal cella, and (2) from the gastric 
filaments, which have their axes invested by endodermal epithelium. 

In attcrnpting to solve the problem of how the four mouth-arms of 
Aurelia (e. g.) became the eight stomatodendra of Rhizostoma, the author 
appeals to the Aurosa fureata of Haeckel, where the four arms are each 
divided by a notch into two diverging pieces; the canal appears, in 
development, to divide first, and he thinks that the form of the 
lobes is but a secondary process. After treating of some other 
parts connected with these organs, the author examines the question 
of the modc of nutrition ; he finds that in hungry specimens the in- 
fundibular frills with their orifices are widely open. When an animal 
adapted for prey comes near the orifice, the frill, owing to its posses- 
sion of epithelio-muscular cells, is able to extend itself, and by means 
of the digitelli to seize the creature. Within the frill, the captured 
animal is digested by the endodermal investment, and frills have been 
found containing the half-digested remains of Crustace& The nutri- 
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ment is driven through the canals by means of the ciliated cells, aided 
by muscular contractions ; the vessels are so extensile as to be able 
to take in fishes of some considerable size. The undigested parts- 
the skeleton of Crustacea, for example-are returned by the orifice 
through which they entered. We find, then, that the Rhizostomidse 
differ so far from the other Nedusse that digestion does not take place 
in the stomach, but in the frills and canals. The function of the 
accessory urticating and other organs is then discussed, and it is 
found, as might be expected, that they give some aid in attacking the 
prey. The author insists in his rtsumh on the morphological fact 
that every series of frills has its own vessel. 

Porifera. 
Supposed Keteromorphic Zooids of Sponge.*-Professor E. P. 

Wright describes, as the representative of a new genus and species, 
a sponge from one of the Seychelles Islands which he names Alemo 
seyc7ieZZeiasis. I t  is closely allied to the genus Tethea Schmidt, if, 
indeed, the possession of three distinct forms of stellate spicules, and 
of the apparently dimorphic bodies here called zooids, is sufficient to 
separate it from that genus. The heteromorphic zooids referred to are 
spiculose, pedicellate bodies, which are projected from the main mass 
of the sponge, at right angles to it. Two forms of these bodies are 
distinguished ; the one is ovoid, almost smooth, and terminated by an 
osculum ; the other is irregularly fan-shaped. These two kinds occur 
together in couples, and are interpreted as being two distinct forms of 
zooids. These remarkable formations appear, however, as surmised 
by the author, to be simply instances of that form of gemmation which 
is a far from uncommon occurrence in the genus Tethea, and which 
has been also observed in the kindred genus Rinalda. The dimor- 
phism of the buds is an interesting fact which stands in need of 
further elucidation. 

Habits and Structure of C1ione.t-N. Nassonom finds that 
these boring sponges live on the shells of living oysters as well 
as on empty shells. They give off from the surface very delicate 
pseudopodia-like processes, which pass in all directions into the sub- 
stance of the shell ; these processes may branch, and even anastomose 
with one another. The author, by placing in the aquarium fine trans- 
parent lamella of oyster-shells, saw the young Clime push its pro- 
cesses into the calcareous lamells ; when they had reached a certain 
depth they united with one another, and forced out hemispherical 
calcareous particles ; these were by contraction carried into the 
interior of the body, and then cast to the exterior. The ectoderm 
is reported to consist of flat, colourless epithelial celIs, with processes, 
by means of which the cells are connected together ; the mesoderm is 
formed by a mass of layers of oval, yellow cells. 

Soft Parts of Euplectella aspergillurn.$.-In spite of its famili- 
arity to naturalists and the world at large, no satisfactory account of 

* Trans. Roy. Irish Acad., xxviii.. pp. 13-20 (1 pl.). 
t Zool. Anzcig., iv. (1881) pp. 459-60. 
1 Trans. Roy. SOC. Edinburgh, xxix. (1880) pp. 661-73 (1 pl.). 
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the  soft parts of this beautiful and highly evolved form has hitherto 
appeared. Professor F. E. Schulze has now undertaken this task, 
having had at  his disposal for the purpose tlie specially prepared 
specimens brought to England by the ‘ Challenger.’ Of these 
specimens those preserved simply in absolute alcohol wcrc alouc 
available for satisfactory histological examination. 

T h e  soft tissues arc pale yellowish-grey in  d o u r ,  are small i n  
quantity, and constitute a meshwork of fibres or membranes. Thc  
lateral walls are pcnetratcd by numerous circular “ wall-openings ” 
about 2 mm. in  diameter, arranged i n  spiral rows, and maintaining a 
constant communication between the interior of the sponge and tho 
surrounding water. There are, besides, openings on the inner surface 
which lead into the body-wall and lie in  the angular intervals of tlie 
skeleton, via. (1) larger openings undcrlying the prominent outside 
ridges, cithcr single or two or three in  each interval ; ( 2 )  smaller 
openings, underlying an outside boss, several in  each such area ; both 
scts are exeretory in  function. The wall is made up of-not con- 
sidering thc silicions elements-a skin which stretches between the 
radially directed main axes of tlie large six-rayed spicules to which 
tlie floricomo-hcxradiates (“ floricomcs ” of Schulze) are attached ; 
this skin is pierecd by the dermal pores, which are numerous and 
communicate with subdermal spxes,  formed of a laciinar network. 
At tho inncr side of the lntter is found a system of ciliatcd chambers ; 
tlicsc are large cylindrical sacs, circular in transverse section, with a 
ceca l  rounded termination, average dimensions 2$ by & mm. ; tlicy 
lead by circular apertures into digitate excrctory CECR, to mm. 
i n  diameter, which lead either into canals which open a t  once into thc 
interior of thc sponge at  thc large openings (1) above mentioned, or 
iinitc to form still larger canals with openings 3 mm. in  diameter ; 
the canals in  those parts of the wall which lie bctween the large 
ridges are much shorter and open dircctly to the interior by tlic 
numerous small openings, (2) above mentioned. There are no ciliated 
chambers in  thc tissue immediately surrounding the wall-opcnings. 
Tho regular external oscular openings are those of the cribriforni plate, 
not the wall openings; the plate is thinly covered by soft matter 
containing ciliatcd chambers a t  its outer side. The root tuft of fibres 
appears to be quite destitute of soft tissues. 

With regard to the iistoZogy, three body-layers are distinguishable ; 
the ectodcrm covers the external surface and lines the inhalent spaces ; 
its constituent cells were not distinctly made out, but their existence 
is indicated by the presence of small round nuclei, regularly dis- 
tributed. That  part of the endoderm which lines the excretory canals 
and tho general internal surface of the sponge closely resembles the 
ectoderm ; that lining the ciliated chambers has a very different 
character, although the structure of the lining epithelium was not 
fully made out ;  but here the lining cells were observed as  ag- 
g!egated roundish masses, each containing a small round nucleus 
with strongly refractive nucleolus, like that usual in  collar-cells of 
other sponges ; no “collars ” or cilia could be detected ; the most 
remarkablc point determined in  the chambers was a rcticulatc arrangc- 
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ment of the cells into meshes formed by decussating spiral or oblique 
rows, in which they are connected by stout refringent protoplasmic 
trabecuh. The mesoderm is colourless but granular, and contains 
small oblong connective-tissue nuclei, and refractive balls of reserve 
nutritive material. Between the meshes of the ciliated chambers were 
found sperm-masses about & mm. in diameter, the heads of the sper- 
matozoa being distinctly visible. 

Of interest is also the discovery within the inhalent passages of a 
new and remarkable commensal Hydroid, which Professor Schulze 
names Ampliibracliium euplectellce ; it  is a gymnoblastic form, and 
consists of' branching colonies, enclosed in perisarcal tubes ; its 
tentacles are knobbed, and only two in number. 

Spongiophaga in Fresh-water Sponges.*-Mr. H. J. Carter has 
established the existence of Spongiophaga in the fresh- as well as in 
the salt-water sponges, having identified a new spccies (8. Pottsi) on 
specimcns of Spongilla. It is distinguished from the marine species 
in that the filament does not end in a bulb at each end, though it 
is  in other respects identical. 

New Genera of Fresh-water Sponges.t-Mr. E. Potts proposes 
to group under the genus Heteromeyenia two species which differ from 
the rest of those in Mr. Carter's genus of Meyenia,: in which he 
grouped those species in which the statoblast is surrounded by bi- 
rotulate spicula, the shafts of which are of a nearly uniform length. 
I n  the two species above referred to, however, the uniform series is  
brokcn by another of about double their length, much fewer in 
number, somewhat regularly arranged, interspersed among them. 

A second new genus is named Carterella, in which is placed 
Spongilla tenospermas and C. tubisperma in which the tube is much 
longer than in any sponge heretofore described. Also the more 
rcccnt discovery C. 1atitentn.l I 

Protozoa. 
Biology of the Inferior 0rganisms.T-Dr. E. Roser has under- 

taken a series of experiments on the habituation of marine Infusoria 
to an existence in liquids containing salts, such as urine, milk, and 
blood; his conclusions relating to the adaptation of the patho- 
genous forms are worthy of notice. He  makes use chiefly of 
Polytonaa uvella, and finds that if a drop of urine is brought into 
contact with the living animal while under the Microscope, the cilia 
may be observed to suspend their movements, the cell-contents shrink 
up and away from the cell-wall, and the action is tho same as that of 
drying, owing to removal of the water. Death does not, however, 
take place, for the addition of pure water revives the Flagellate, 

* Ann. and Mag. Nat. Hist., viii. (1881) p. 222 and p. 354 (1 pl.), 
t Pioc. Acad. Nst. Sci. Phila., 1881, pp. 149-50. 
1 See this Journal, m t e ,  p. 614. 
$ Ibid., p. 613. 
I( PIOC. A d .  Nat. Sci. Phila., 1881, p. 176. 

Blarbuig, 1881, 30 pp. (1 PI.). KOSIIIOS, ix. (1881) pp. 475-6. 
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which reproduces its species in water containing +th of urine better 
than in water devoid of salts. It can be reconciled to a strongly 
saline solution, so that in five weeks it multiplies with great rapidity 
in unmixed blood. The author ascribes the acquisition by Infusoria 
of the power of existing in the body to the habituation to the saline 
contents rather than, as Grawitz holds, to the alkaline principles 
there found. 

Dr. Roser has also demonstrated to his own satisfaction that vege- 
table secds (peas and beans) when placed in urine or hydrocele fluid 
swell up, but do not germinate; from this he concludes that the 
reason why seeds which penetrate into the air passages, tho nostrils, 
or auditory meatus fail to germinate in spite of the favourable con- 
ditions of moisture, warmth, and carbonic acid which they meet with, 
is that they, or rather the plants which produced them, are not 
accustomed to the amount of salts contained in the blood. The 
leading principle laid down is that ‘‘ no parasites or infectious fungi 
arc able to gain a footing in the animal body, but such as have been 
previously adapted to the proportion of saline matter in the blood. A 
cell of necessity collapses when transferred from a medium which is 
poor in salts, such as good drinking water, directly into the serum of 
blood. Drinking water rich in salts is bad, i. e. likely to convey 
infcction.” If this is true, the first thing required for successful 
inoculation or infection with such organisms is that they shall not 
bc found to assume, by abstraction of water, the dried-up condition 
on being transferred to a new medium containing salts. 

Infusoria Parasitic in Cephalopods.*-Alex. Foettinger found 
in the rmal organs of Sepia elegans and Octopus vulgaris two Rolo- 
trichous Infusoria, for which he proposes the names of Benedenia 
elegans and B. coronata. In  other Cephalopods which he examined 
he found no parasitcs but Dicyema in those organs. B. elegans is 
elongated and cylindrical, but enlarged at its anterior extremity ; at 
the antcrior end of the head there is sometimes seen an apparent 
solution of continuity which may perhaps be a cytostome. I n  length 
thc crcaturcs may attain to 1 mm. ; their mode of movement is 
somewhat peculiar, for in addition to moving forwards they are 
rotated on their own axis ; sometimes the body is folded at certain 
points, but thc animal may move without thesc folds disappearing. 
Thcso movements are due to the vibratile cilia which cover the whole 
of tho body, or to muscular fibrillm, which in the living state have an 
elongated S-shape, and give rise to the appearance of fine transverse 
strie. The fibrils extend from the anterior to the posterior end, and 
form P spiral around the body. There is no sign of any digestive 
tube or anus ; the vacuoles are not contractile, the nuclei are invisible 
during life and are only seen when the Infusorian is treated with 
colouring matters. In  some cases there is a single ribbon-shaped 
nucleus which extends throughout the whole length of the body ; 
sometimes there are a small number of ribbon-like bodies, which give 

* Bull. Acnd. R. Belg., 1.  (1881) pp. 887-95. Arch. de Biol. ii. (1881) 
pp. 345-78 (4  PIS.) 
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off processes in all directions ; in other cases the nuclear fragments are 
very numerous, and have the form of homogeneous granular rods or 
spheres. From these observations it may be concluded that the 
nucleus of B. elegans exhibits some peculiar characters ; in the living 
state i t  is  not a fixed and immobile element, but it is endowed with 
amcebiform powers, in virtue of which it gives off processes, and 
divides into fragments which take on a spherical form, and can no 
doubt fuse again to form a single body. The only mode of repro- 
duction observed was that by transverse fission ; a transverse groove 
separates without detaching a fragment of the hinder part of the 
body ; this, which is not small, divides into two ; each of these halves 
again divides, and the resulting pieces again dividing give rise to 
eight, which for a time remain attached to the hinder extremity of 
their parent ; the segments appear to detach themselves separately, 
the hindermost doing so first. The author believes that the nuclei 
divide into fragments before the appearance of the process of seg- 
mentation, but exact observations on this point are still wanting. 

B. coronata is  distinguished by the marked development of the 
cilia at the anterior region, where they form a true crown ; the nuclei 
vary greatly in form, but are not so large as in B. elegans. Here 
again there is segmentation. The author thinks that Benedenia is 
one of the family Opalinida. 

I n  the liver of Sepiola rondeletii, M. Foettinger found an ovoid 
Infusorian without mouth or digestive tube, which he proposes to call 
Opalinopsis sepiolct?. I n  size about 0.1  mm., they exhibit a holo- 
trichous arrangement of their cilia, and present, below their delicate 
cuticle, the same appearance of muscular fibrilke as that which has 
been already noted in B. elegans. Thc author insists on the muscular 
character of these structures, basing his views on the facts that the 
fibrils diminish in thickness tomards either pole of the animal, and 
that their dotted appearance calls to mind the muscular fibrils dis- 
covered by E. van Beneden in the Gregarinidre; moreover, the 
appearance, the refrangibility, mid the dimensions of these fibrils are 
brought forward as supporting this view. The nuclei may be either 
small granular tcpheres, scattered through the protoplasm, or they may 
fuse ; at other times they are spherical or rod-shapcd, and occupy in 
numbers the central part of the Infusorian. Sometimes they give rise 
to a still more interesting plexiform arrangement. The amcebiform 
character of the nucleus is here again noted, as is also the phenomenon 
of transverse division ; conjugation also was sometimes observed. 

Opalinopsis octopi is a very similar form which was found in the 
liver of Octopus tetracirrhus. 

Flagellata2- J. Hiinstler claims to have established some new 
points in regard to the vcry minute anatomy of Flagellata. I n  Cryp- 
tomonas ovafa there is in the superior portion a narrow cavity which 
extends from the dorsal to the ventral face and forms a kind of vesti- 
bule for the digestive tube. The two flagella are inserted at the 
centre of this cavity, at the base of a tube which projects from its 

* Comptes Rendus, sciii. (1881) pp. 602-5. 
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interior ; they exhibit a distinct transverse striation, and call to  mind 
exactly a mnscle-fibril. The  author cites a number of forms in  which 
he has observed a similar striation. I n  addition to these terminal 
locomotive organs there is a group of flagella, the presence of which 
does not seem to have been hitherto noticed; they are likewise 
striatcd, but appear to serve in  the prehension of food. T h e  walls of 
the body are made up of four layers, of which the outermost or cuticle 
is eolourlcss, while the rest are impregnated with chlorophyll. In  
the deepcst of these there are polygonal starch-grains, which when 
well devcloped are so closely appressed as  to give almost a reticular 
appearance. They are so regularly arranged as  to seem to be the 
signs of a real division of tlic formative layer into small protoplasmic 
spheres, each of which produces a starch-granule in its interior. In 
the two other tegumentary layers, which are less thick, there are a 
large number of extremely small vacuoles, filled with a watery proto- 
plasm, and separated from one another by the delicate parts of the 
denser substance. An analogous structure is to be seen i n  the 
enveloping cuticle. 

There is no oesophagcal tube, as  has been described, but a spacious 
and wcll-bounded stomach in which the food is digestcd ; the thick 
walls of this organ present a numbcr of granulations, regularly 
arranged ; these arc starch-granules. Whcre they are wanting i t  is 
possiblc to see that the constituent protoplasm has a regularly 
vacuolntcd structure, and that i ts  irregular appearance is due to the 
prcscncc of thesc granules. An intestinc and anus are also described. 
Tlic contractile vesicle is said to communicate with the exterior by a 
porc, to have distinct vacuolar walls, and to give off a short canal 
from its infcrior portion. 

The  nuclcus is reported to be regularly and finely vacuolar and to 
hnvc a certain number of nucleoli ; the vesicular corpuscles frequently 
dividc transversely, and may be seen to be surrounded by a zone of 
clcar protoplasm. These the author looks upon as  germs. Above 
tho stomach and to the front and right of the nucleus there is a large and 
finely vacuolated mass of protoplasm, in which there are a number of 
nuclcolar corpuscles, and whence a tube passes to the vestibular duct. 
This  is regarded as an excretory organ or a male apparatus, and the 
latter hypothesis is inclincd to on the ground that some kind of 
copulation has been observed i n  this form. 

For the purposes of studying the oculiform spot of the Flagellate 
the author sclected Phacus pleuronectes ; in  individuals kept i n  com- 
parativc darkness the spot is feebly developed; when placed i n  a 
quantity of light the spot became largc, brilliant, and very re2 ; and 
the organ is reported to consist of a collection of red, irregularly 
pyriform granulations, the internal substance being hyaline ; al l  the 
granules are placed on a curve, and the corresponding concavity 
contains a transparent, refractive, and lenticular corpuscle ; so that 
from the structural point of view the author is satisfied as to  the 
visual functions of this organ. 

The  author points out that the peculiar mode of division, which 
appears to be intermediate between fission and gemmation, i s  due to 
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the presence of a firm shell, and it offers yet another proof of how 
easily division may pass into gemmation. In  Acineta myslacina he 
has observed that gemmation, fission, and the separation of small 
pieces may all be observed a t  the same time ; this deviation from the 
mode of simple fission, which is the primitive and fundamental mode 
of reproduction among the Protozoa, is clearly due to the need of 
rapidly producing a large number of individuals ; but it is just as 
clear that the sole mode of reproduction among the Thalamophora is 
a mode which follows the type of the division of the cell. 

The statements of the author in regard to the striation of the 
flagella md similar points of minute anatomy must be received with 
great caution, to say the least. 

Structure of Trichodina steinii.*-F. Vejdovsky identifies the 
Infusorian described without name by Hallez in his recent work on 
the Turbellaria, p. 84, pl. v., figs. 22-5, with the species Trichodina 
mitra, and proceeds to rectify sundry errors in that author's descrip- 
tion and some omissions in the account given by Clapar$de and 
Lachmann from the study of the species, T. steinii, described by those 
authors arid found on Planaria gonocephala. The oral circlet of cilia 
runs round the anterior end of the body, beginning and ending in the 
mouth-opening ; it  is  accompanied by a fine undulating membrane 
which lies at its inner side and in contraction serves to close in the 
mouth-opening. The organ of fixation is a hollow, funnel-shaped 
structure, possessing, in contrast to the complicated arrangement in 
T. yediculus, only a set of simple hooks on the outer side ; the edge is 
lined by long, closely-set cilia, not by an undulatory membrane ; the 
surface is invested by a strongly developed cuticle which shows 
distinct radiating striz, extending to within a certain distance of the 
edge ; the hooks arc from tmenty-two to twenty-four in number, 
probably chitinous, and attached proximally to the cuticle ; they 
probably represcnt modified cilia. The body consists of granular 
protoplasm, containing many globules ; of contractile vacuoles, a 
large one is always found in the centre of the body, but sometimes 
also a smaller one at the anterior end. The nucleus is horseshoe- 
shaped, long, and sometimes spirally twisted at the opposite free 
cnds. 

Fission of Monothalamous Rhizop0ds.t-Dr. A. Gruber, in con- 
tinuation of his studies, finds that if we make a general review of this 
phenomenon we see (1) That in the naked Amoebse and their allies, 
the division of the nucleus and of the protoplasm seem to go hand in 
hand; (2) I n  such forms as Lieberkuhnia, where the body is protected 
by a secreted membrane, this may be so soft as to exert no influence on 
the' mode of division ; (3) I n  Gromia, Microgromia, &c., the invest- 
ment forms a firmer capsule, which can take no share in the repro- 
ductive act, and here the protoplasm is extended from the orifice, and 
is at first without any nucleus ; (4) I n  more complex forms the thin 
membrane around the body becomes covered by particles of sand, 

* SB. K. Bohm. Ges. Wissensoh. (Prag) 1881, pp. 115-20 (1 pl.). 
t Xeitschr. f. wisu. Bool., xxxvi. (1881) pp. 104-24 (2 pls.). 
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diatom-shells, &c. ; this is seen in Diflugin and its allies, and here a, 
portion of protoplasm is extended from the mouth of the shell, and 
remains in connection with the mother until it has become nucleated 
and got its investment. For this purpose the parent cell has pre- 
viously collected the material, so that the daughter-cell rapidly 
becomes shelled. 

-+- 

BOTANY. 

A. GENERAL, including Embryology and Histology 
of the Phanerogamia. 

Chemical Difference between Dead and Living Protoplasm,*- 
What it is which constitutes life, whether it is produced or not by a 
non-material principle, i. e. by a, " force " akin to the natural forces, 
heat and electricity, are questions which have been agitated, and to 
answer which theories have been evolved ever since the Microscope 
revealed to us the apparently extreme structural simplicity of the 
physical basis of life. Dr. 0. Loew and T. Bokorny's recognition 
of a definite chemical differcuce between the characters of protoplasm 
before and after death will be interesting to those who have felt the 
said theories to be unsatisfactory, even if plausible. Dr. 0. Loew 
elaborntcd last year a theory, according to which protoplasm consists 
of an aggregation of aldehgdes, the capability of an intermolecular 
motion of which was a ncccssary condition of life, the destruction of 
this equilibrium resulting in death. To  put this to the proof, the two 
authors above mentioned have now endeavoured to find in living proto- 
plasm the aldehydes dcmanded by this theory. Nitrate of silver, in a 
solution of 1 : 100,000, that is, of a strength too slight to react visibly 
with hydrochloric or hydrosulphuric acid, was used to test the 
chemical properties. of the protoplasm. Small quantities of the 
filamentous Alga Spirogyra and Zygnema were placed in a litrc of 
this solution; they soon assumed a brown colour, and in twelve 
hours many of the cells were deeply stained black. A study of the 
distribution of the reduced silver in the plant shows that the reduc- 
tion process was most active at the septa between the cells and in the 
chlorophyll-eranules, and at plications in the cellulose walls. If the 
Alga: are first killed they show no trace of the reaction. If they are 
kept for five minutes at a temperature of 35" C. the reaction is toler- 
ably active, but at 50" the protoplasm becomes wholly inactive in this 
rcspect. This agrees with Max Schultze and Kiihne's observation 
that various low organisms and cells are killed by a heat of between 
4 5 O  and 48" C., although it must be remembered that Max Schultze 
found Algle living at 53" C., and Ehrenberg at 81" to 85" C., and that 
Naegeli found that Bacillus subtilis survived boiling for eleven hours. 
Besides heat, ether vapour, applied for an hour to filaments dried in 
blotting-paper, kills them; also an immersion of one hour in either 
sulphatc of copper, sulphuric acid, or caustic soda. In opposition to 

* Pfliiger's Archiv, xxv. p. 150. Cf. Naturforscher, xiv. (1881) pp. 290-3. 


